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(57) Abstract: There are provided a stem (10) having an aperture (74); a dielectric (77) fitted into the aperture (74) of the stem 
(10) and having a pair of pin insertion apertures (80a,80b); and a pair of high frequency signal pins (41a,41b) inserted through and 
fixed at the pair of pin insertion apertures (80a,80b) of the dielectric (77) and constituting differential lines connected to an optical 
semiconductor element (LD) (40). 



^ (57) gift: fl, (74) $#t«XfA (10) t . XfA (1 O) (Dft (74) 1 1 tlC, -*t<0 bf 

O ( a o a , sob) s^r-r-sism* (77) t , m) e> 



WO 2004/008593 Al I III I 111 II « 



(84) »£g(j£«): 3 -P V/<fttff- (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 



JfAfl. (8 0a. 8 0b) (C»iiBS**l, 3fc¥3H*fit*- (LD) (4 0) iCffigl ^^^SSbH^^filfiE'r 
ODBSJfi^bf^ (41 a, 41 b) 



WO 2004/008593 



PCT/JP2003/008857 



1 

w m m 

5 m&m 

10 

$ ^ y y <D^R o mit hv^^y? (Digit fcfo % $> . ftfll -^-(D^l 
■^(D^7i<t:/35gEU<, ^^f^*5V>-C^^0^3i^^ 2 . 5Gb/s 
15 ^lOGb/s^flrtoofe^ ^ 4 0Gb/s^M^JSiu 

%7Tj^*ft \^x%\t ■^zms-tz tth^, ^mm^yt? r^^-fr \^x% 
20 m%*gm u Btfe b*i*flr u-cs^-rs t©t?fcs 0 

^ #gB¥6-3 1 48 5 7#&8U 1-2 3 3 8 7 6-S^#fc£#fc 

25 #0fl5p6 - 3 1 4 8 5 7#^»tCt±, #9*£hlfc©JBiy *~ Ft? 

mmmjf^<Dft*mi£^i?~~McM^Zffl*&&Zo ^fc#M¥l 1-233 

8 7 6t«t ^b^-m^ mm^mnwxmjt^tifc—n<omm^titc 



WO 2004/008593 



PCT/JP2003/008857 



2 

$ te<K&8H&i»$rtf* Ut if *V tf-— V<o^<»Wmz&ML LT> i — if ^ 

5Gb/s SaE<75flr#^*T?tCU3&^IJffi Sjh/CV^fcVS, 
10 fc*5, 11-233876 K7^/^C iot04AW 

If/^y^ ^&fflVVfc$£3fe&$lf U-Ctt, #12000-1 6 4 9 70^ 
*L #HB 2000-1947 S-g-^tfRjfc^aSfca. #|§g 2000-164970 

^y^r— ^tcHi-^gg^SfeSo W2 0 0 0-1 94 7 3-*4fc#tCW:> 



WO 2004/008593 



PCT/JP2003/008857 



3 

L#»U ^Sfi¥6 - 3 14 8 5 7f^#i?l 1-2 3 3 8 7 6#^fHd 

£fc> #H 200 0-16497 0-^<£$L #W 2 000-1947 3#45#ft 

20 bti*mfc*v 10Gb/s W_ho 

if yhi^-b -eft-S-eaH-S - £ te^t^fo S^OO, t^^y^ K*£ g 

as&3Sfc:te*K ^fWtf^S- fcSVM^y-ir— ^ri^ffit ft5ft i?<^® 

25 /OSfeofCo 



WO 2004/008593 



PCT/JP2003/008857 



4 

nsjnttfir -§-b e ^^ smi*.* r t zmmt-tZo 

15 o-C&£v\ 



WO 2004/008593 



PCT/JP2003/008857 



5 

«fcv\ 

10 

«><ok-<?&*k ii3@n ^Y>bT?ub<ouw^^Ft:^m-r^t^(omx^y), 



WO 2004/008593 



PCT/JP2003/008857 



6 

5 Ox *2 1H». r.©^W©«Ofl^tt44:ttMi-«*:«>«>H^a>9, IS 2 2 HI 

15 miMvi&B 1 . 

/^S'^^^^^f ft^t Ltv^-f K (OTLDiv>5) 

20 JBSffCVN*. ^f c , MWB©** 
CSS) ;&sftv^co^&fc$lfr?&S£-i"5o 
$g 1 HI /< y ^ (fiTF* tW<y^4:V^) 1 <D*miflfifc 

25 ^-t-Ot?, LD^^-;vi^) 3<Z)^4ft»fifcS:^i-t«?^ H3HI (a) ( 
b) ttLD*^- /V3 07K¥-^f® (H2ia<DxWcWfe^) , SHC»rffiS 



WO 2004/008593 PCT/JP2003/008857 



fcW-f^»t5i^WVXl 2£, lfr££^to^^Pfl-rSfc£> 
5 ORI^O^^l 3&^£#XLTV^ 0 

tl5!2^y^Wl 3b£^ibJ&3 2l&Rf§i^£j&LTV^ 0 ^flqftlc:^ 
10 y7W& 13a (Dft-ffiZ^l^ X\^(D^m(D%\Z.m^<0^ 

15 ^<7>?L1 4fclilftVVXl 2^#A$*t3o S5fel/^X12{^ 

tf?S;iftJ:oTll^tJ/^l 3 a l£@5££*b3o ^l^y/IWl 3 a 

b^Il **rv7W& 13a (c^L-C^Sj^-ti:, v-if^^^ic-fiS^fe^ 
U tBl^-YyTWU 3 aiCYAG^S^i-^-fct?, 2tl/ 
25 ir:/^/V2[*!0^ — s (D 1/— if ^^l^O-ISlS-a-^^fT 5 o 



WO 2004/008593 



PCT/JP2003/008857 



8 

10 ^^/V2©7 m/W- A#A& 1 9 (C#A £ ftfc it. y 5; — 7 ^>V—J\< 1 8 tf>7? 
803^77^^1 8 a /V2 1 rt03fe7 7^^2 0 (^OTIUdr^ii^U 

20 — v?lF*50LD4 0 £I£®J« LDS»|h]&& 1 0 0 <^ II] i&«J&#J£^-r 

«fc£*VC^£ 0 fy^fy K=*:/W-£Sjfl|8&7 0 (^5 

25 tsjf -*§-*5 £t»te4f ^&mti-t&mWimf&&te-f--M<D h 9 103, 1 

*bZ>tz.#>(oWfcl 0 6, 1 0 7^IitV^o 



WO 2004/008593 



PCT/JF2003/008857 



9 

bfcjE^f-^^^^t^ ^77^^ 1 0 3*3£tM 0 4(D^-xicffi^-f-^o 
&WM$.*ft1r— M<o h 7 10 3, 1 04it ^Sft^ffiSS**^*. 

^y^^r 10 3,1 04O^«3^»t JB8U 0 633^1 07t 
5 88Bfe£;iVCV^o JStfU 0 6, 1 0 7Oftfc^{l!l{^^^^^HXV>S 0 h 
9^** 1 0 3,1 04^<DX^5'^{1 /tmract?&> ; 5 h7>-^^ 1 

0 5033 V^^mSattStuTVNSo b7y^^ 1 0 3©'<-^ltA^^5'7r 

1 0 2©aSMS«#aj*» : f : K:S8tt**U b7^^ 1 0 4<&^-*ttA#'<5' 

10 h 7 * 1 0 4 ttlEtafll-i- 1 2 a»tt©AA * tlfc b 9 ^103fi 
h7^X^ 10 5©^^ y^fll^tiBVe e 1 tCg^E&jft/TV^o 

15 ^?>^W3 0, S^3 1a, 31b^U"CLD40(D-^l 

^*S»[IiI863 0i:, 2 0QS*©^ytf-^y 
^»frffl0^t3 la, 31bi, i^W/Xl 2 fc, W^^tf-^^iS 

5 q ggoLD 40^ nsjntt^r y^-^ * v*** t 

20 U«ywyK3 3a, 3 3 b QfcW J 4 K3 3 a, 3 3 b t-»J 
S8»**t5*»BSJt®ft3 4a f 34bh L D 4 0 W ^ K 3 3 a , 

3 3 b t&W$i-t'Z>fc#>V>7'( J r^F2 5 a, 3 5 b £ *HS*."CVn5o 

LD4 0eO#y— KflBtis t7-T K 3 5 a t , £<DT7^ K 3 5 a 

piJtili$tifc^yy^^ K3 3 a fc, *4SB6ih1SiS;3 4 a 

35b^ iO!7>ft#y K 3 5 b fcS^fc^SftfcSSSy W^f K33bt, 



WO 2004/008593 



PCT/JP2003/008857 



10 

3 3ai:3 3bil V^tt 3 1 a i:3 1 b iHLD4 0 l^ievMWT? 

ld 4 o ©-^omai^m^tWKigaRstt-cv^So &mmv e e 1 £^m^v e 

5 -©LD4 0(7)Il»J;tlfl LD4 0©^y-K 7V— Y^V^S^ 

K3 3a, 3 3b^UWT^ti (|M TO'^ 3 6 , *5J: 

tf&iffifllBO mgSKU ^o^lbSO— 103, 1 0 4 tc£o 

10 i-^fe-fe, LDrabHIKl 0 0©h7^^ 1 04*SOFFi>bON (h? 
y^^l0 3^ON^bOFF) fclftS^ LD4 OlClfll^^ LD4 0 
frbnu— if3fe|±J^«OFF^?>ONi:^So h7^^10 4^ON 

^P,OFF (f7^^10 3^OFF^bON) Kl&SiU LD4 0» 
S«S6^/h$<*t), LD4 0$>&©l'— lP3feW*f*ONa>&OFF£fc5. 

15 r<^«fc5^ LDlEOj|elB&l 0 OO^lllh 7^**1 0 3, 1 0 4 £ <9 tiJ;*J 
£;h,fc£W«««*Wu ^*3e»iaK3 0Ja;^S:iBC"CLD4 0H:fiai*n, L 
D 4 0 |Jld3V^3BW«^#^3fea!W«#-^»$tt«. LD40 *»b*^*n 

20 o£**C, f5i~fl 8lUMV^^^^5/^r— ^l(7>#^^}COV>T 

R9H-<5. *5Htt, ^j/^l 3 HtfciRil^ltS^+^y^-^l £ 

^7^gtV4 4a, 44bi, ^r~^ « -g-b!V4 3 fc^<0BB«&B#, |g 
25 3 0, ^5Ed3j:^7lEli:^ z f^oTV>5 0 



WO 2004/008593 



PCT/JP2003/008857 



11 

a, 41bi, ^bWflftV4 1a, 4 1 b©W«lcES^2*C^ 
5 7yK^42a, 4 2bt, ^ffl©»f («ajili7* b^t-Ks 
OTPD^VNp) 5 0(D{f^at^cfeOl^:©^-=^jf#t: <> ^4 3 ^ N LD4 

^t^4 4a, 4 4b£, ^»PD5 0 5 fc«>0>P Dffl ^2/ 

7 B ^t!J74 5i^^yh$tt,-Cl^o ^Rll mmfc^fl/A 1 a^£>B 

*j-u-c^4Ei^i-«^f * 1 2 tmm<Dmffim^ i .mb^s. 

r.tl,^om-^t: 0 >'CD5^> Wfl^t 1 y4 la, 4 1btt, 5W6S:*ofc* 

15 XTJ±1 0l£ttVM,®M±W;M~?mM£ftr^5 o ^yKtV4 2a, 4 2b 
X^Zo PDif^t9T4 5±^!>yh$tlfcPD5 0tt, LD4 0^ 

20 ^?vxhv y^mmimmmiG, 47^, LDfflf^tD748h 

fc\zWW£<o* y*ftM&foX\<^%>o "?<4?vxhV v7^kW&W&± 6 , 4 
7^LDfflfj/^t y 7 4 8 ©IS^M^^tl^I t ( 

25 t^5o *fc, ^11 114, LD4 0^^^i-^O^m^^oTV>S„ 

S*g5 1 ©Ji®^^$*Lfc-*J-^^ h y y7mhm-%m5 2a, 52bt, "fe 



WO 2004/008593 



PCT/JP2003/008857 



12 

9 $ y 5 1 oiiSfcMS^^^^^ K (S^rf) xm^tiX^^ 
5„ XhV V 5 2a, 52b <0— iHflmni*, ^fA10^Hl$ 

*Ufc*JS$tff #t 0 V4 la, 41b £^fi4£-fr5fc&tfV-*S> K 5 3 a , 5 3 b ft 

**^54a, 5 4 b#?g/ifc£*L*CV^. * ^yiiftfiS 2 a, 52b 
t4, ^^#^^4 la, 4 1b b<D4 l/i?-<yi<'X&'&<DtcM^ ^rAl 
OtafiV>Xfcffi!l0>lfl#5 2 d mem) X*\Z. #1£>f ^fc°~^V*:W<&<5£ 
5fi#j»MWB* s ^:*<S:fe^*bf v^* 0 * y^Mbflrtflfts 2 a, 5 

W^M^^LTV^o ^r^l 0 M^?^ h £*i£i^$£jf ttV4 1 a, 
4lb <o«S$Bt±. IK 7 <fc 5 ^ W^p^M^ s/^g)$U*&gtK4 6 (D 

s<y K 5 3 a , 5 3 b Kin «>#^**:r±^ffl#ttt!l j:oTgaK®^$ttTV^So 

15 &K5 5©±ffifc^*£:fc/fc— h y y7&SM3-&l&5 6a, 56bi, t 

5o * hV *:/3SKlflHHft 5 6a, 56b(l W*Ml^l^SrB& 9 0^#T t) ft*f 3 

feftfl)3H ^^tt^5. ^h'J yT^Hrf&HHfcS 6 a, 5 6btf) 

fc«t»K:r4, ^ Vtf— ^*tt£-J80>}8ft£3 la, 3 1b Jft^tb^ 
20 tvm$L£*lX^Z> 0 * h y y^8flttfll#il*5 2a, 52bi, * b y y^JMMt 
#j»5 6a, 5 6 b£te. !7^-faK^K5 7 a, 5 7 b (d ±oT*Jh^Jh^&£ 

_h®^^^tbfe— *|-<7>^ h y 5>^lMf 59a, 59bi:> t^^^^i 

y y^aaMSus^u — #<z>* h y y^aaws#j»5 9b±iiLD 40©-* 



WO 2004/008593 



PCT/JP2003/008857 



13 

y 7^S»^-StI»5 9 a fcSBKSavO^S. * h y j/^MMt*lft5 6a, 56b 
7by7^ifltt5 9a, 5 9bitt, !7^t#VK6 1a, 6 1bt 

5 (A IN) ^IWfcVya^ (S i C) t£2<D#fti)>b1Mf&£tlX^Z>o LD 

/Wr^ElBffi ("fe^^y^) S^4 9_hfcte, 2:£<DSa^'^ — ^6 2 a, 

6 2b mcmis? (y w^r Y&xmmv5±&%i<ommm 

2 b i;ite> HM$fc^ SEyw-fK33b *5 itJ^jfgBSJt^ 34bi jftsm^W 

fcifewsaK^ttsi^iceflistbTv^o ssffiy w>r K3 3 a^^yv 

15 K3 3 bliSV^Wf^L^^j;5^ #yv/^ K3 3 a, 33b© 

*l/TV^ 0 2^BB^^^—>'6 2 a, 6 2 b <£>— fi^ LDifs'T' 
^•YlJ 7 4 8©^ y7^ttf&#j8ft5 6 a, 5 6 b i!7^t#y K3 5 a, 3 
5 b ^LT^$tuT*3 9 % ^ 6 2a, 62b (Dfifcfr !7 

20 ^^yK6 3a, 6 3 b Sr^LT*^ 1 0 ^Ktte>H5^T^*fcr ^4 
4 a, 4 4 bfc:88ft£;h,5o 

^4HI^bfcLD^»JllIJ^l 0 0(D^«j h5^i?X# 1 0 3,1 0 4/^btti 
25 #$*LSg»i*«ifcflr*tt> ^5i2I^J:^6gl^-r < t5t^ ify^f y K=* 

7"^-7-|IKll^^ 7 0 tt, 7 3 ±fc^j$$;h/fc— ttOSSHrfB' 7 1a, 71 



WO 2004/008593 



PCT/JP2003/008857 



14 

b t „ r <d— M<Dmwim^m 7 1 a , 71b & 5 ^saw* 71a, 7 

1 b<D^iliJ^iae^tl/§^7>'K7 2 a, 72bi, Kffil£lHtt£;h/C^7 ^ K 
7 2 a, 7 2 b^^^tb^^^^^VK (HI^T) ^^b^^^TV^So 

^7^fy K=>/Utilli^7 0©iifffi7 1 a, 7 1bte, 
5 O^ttk^fci^J^f-^fc 0 ^ 1 a, 4 1 b('^@^^tt-CV>i5 0 ^7^7 
3, K=J ^"^HftailK 7 0©^7yKl7 2a, 7 2btt, 1 0 K:«»t 

ttfc^7^Kt°^4 2 a, 4 2 b fcg!ifM5£&*bTV^ 0 

^7A10lt (Fe-Ni^) , fe^V^CuW (3P3*> 

^fAlOWt 7 5, 7 6 a, 7 6 b frftmi-Xmj&Z 

tbT*5«9> -^bCO?L7 4, 7 5, 7 6 a, 7 6 b ft«ft 7 7 , 7 8, 7 9 
15 a, 7 9b^jfA^5o 

fl«#:7 7 mW:— *t<7> t?V}f A?L 8 0 a , 8 0b mfecDt 0 ^ 
A?L8 0 a , 8 0b iC^ji^f €-t°>-4 la, 41b tmAmfeZftZo IH#^> 
ft«#:7 8, 7 9 a, 7 9b(dte> ?L tf^;fr^;ft7f^£*b> r*b 

tb<D&1UZ^=^?it-%-K'l/4 3*5<t^-rr^^mt°^4 4 a, 4 4b^fA@ 

20 feztiZo — ^<Dmmmt^°>4 1 a, 4 1 b^3fA£*bSftm#7 7<d^ 

?L7 4 ^SR^^rMUTb^„ *:<Dm(Dmn>W-7 8, 7 9 a, 7 9bi^ P3f 
?«i:LTV^ 0 fc*3 % ^yKtV4 2a, 4 2bll 1 0 SrKil^tb 

T*5b1\ BU^UfcJ:5^ 77A10©^lffilOz (316 H7IU) 

— T\ 2^<D-mnmt^"^A l a, 4 1 b&, ^J12£#14£#ltU ^« 
#7 7<D'pt£< b-b-~-jj<Dt\-mfc$zm&tlZ>nft<OM£ (LD4 OillJ^^ttJ* 



WO 2004/008593 



PCT/JP2003/008857 



15 

) #! N ^-^-f=-^t 0 >-4 3*3<fct^^T^m^^4 4 a, 4 4 b 

ft«#:7 7 <£*MB!Hc-T?5 SPJffifciW * h y y7EBU$)l36&R4 6 O^Hj 
i-§i5 2a, 5 2b^«5^tbSi5^bTVN5„ ^=^^4 3^tf 
5 /^7^tkV4 4a, 4 4b <B#tt, l«^J^^#&(DJicUV^»^^V^OT^ 

f|®#:7 7, 78, 79a, 7 9 b £ LTfS, 0U*.tf, 

if7^(i> 0IW j r=4-5-C&5. *fc, iSJl^{f^-t°^4 1 a, 4 1b, 
10 ^{1^4 3, /M7^ttV4 4a, 44b, ^7^KtV4 2a, 

4 2 b £ Lttt> #J /K 5 0%N i -F e&&ft¥<D&m%:tiZJ81r2> 0 
nmmt^lsA 1 a, 4 1 b v ^^||ffy4 3*3&Xfi'UTX%;n^ 

4 4 a, 4 4 b ffiWfc7 7, 7 8, 7 9 a, 7 9 b i^T^l OtijfAS 

Jt-rSHIlCte, a«^«fAfflO?L7 4, 7 5, 7 6 a, 7 6 b tl/fc*? 1 
15 A 1 0 ±\z&Wfc 77, 78, 79a, 79b £ij£g Ifctltli^DtS - 

£K:J:!K flSf*7 7, 7 8, 7 9 a, 79b£r?L74, 7 5, 7 6 a, 76b 
$bt»tTt t y4 1a, 41b, 43, 44a, 4 4b& 

ii^7 7, 7 8, 7 9 a, 7 9 b £ ftfc?L 8 0 a , 8 0b^Mil 



WO 2004/008593 



PCT/JP2003/008857 



16 

^10,f|^4 1a, 4 1b, mmfc7 7, 7 8, -*5 

io ^ ^ M°—?i/*m.&*m <o ^n,mmm<Dm m^zmiz-tz tcwaxmmmt 

(2) mm*m.mz.-$-z> 0 

LD 4 0^b^i-^>^^'l4^*ai(--rsfciat)(3:(^ 1 OteZTf- 

20 ^Ml ltrCuWie— W^tf:t)©^tl-efc5o ^M^x^^a^ 

(3) =*xh*$:<-i-Z>o 



WO 2004/008593 



PCT/JP2003/008857 



17 

(4) tfx^M 

ltt^tf^ibt, rtttP !)#ltfa !5 3^;^^5^fA l o 
10 ^7yFtV4 2 a, 4 2 b, 0, ^t^K5 7 a, 57 b, *3«fc 

o#l£, nm$Lim^>'4: 1 a, 4 1 b2^M£ft5^R^£<Z>^«#7 7fc 

^ltf^4 3, *3«ttJ«^T^^St 0 ^4 4 a, 4 4 b fcLoV^TWU 
l^oJ^ftv^v^WSfc^LTi^. 190 (a) te, #i¥ll-233 

25 8 7 6^*M:£fcffi*i£;fcfc^^ 

a) {CdoV^T, aO^Jl^'ff-^fc 0 ^6 0 1 O^JSKl, b Sr^S 



WO 2004/008593 



PCT/JP2003/008857 



10 



18 

ff®# (#7*) 6 0 2Sr*tftU ft*&6 0 2O^^»^rA6 0 3 

r©j;5^llftV6 0 lo#tt-f ^t-^v^f^ T^: (l) T^*6„ m 
10m (a) te, (a) {Z^T&tt? J-h*X^-<Dm^K°l/(DW&fc& 

0 l©^r aSfO. 1mm, 0. 1 5 mm, 0. 2 mm, 0. 2 5 mm t Lfc 



z = 377 



2tc ) 



^ ^ ... (l) 



2> 

V r ay 



f lOi (a) ^-f^S^ -ff-^-fVO^r a^o. 15mm© 

^ fcr— £30 tf— A £ -#"3 fctt, ¥^ r b ^ 0 . 4 mmOl 

15 mor^Bis i%m&i-?>t. ^tibftm-%-t°>-<D&jjmz&ftz>n£i?.2. im 

mi*5 0 — fflmte^^^^vfr— ^iH^ s 5. 4mm 

(£fcte3. 5mm) -efc£©(d*t LT, 7^-K^;W-^5>t© (£fcte^ 

flS#:6 0 2©^ mn>WQ 0 2©^^tl,S^X^6 0 3 ©7C^) 
25 <SrltL< LTV>fc 0 

— 7J, (b) te, ^<D^^J60^1^«t5^-rW-?S'>7— ^ltC 

!£ttfci«5Jili£lf-5§-fc: < V4 1 a, 4 1 b^tt5 7^-K^w-«^ 




WO 2004/008593 



PCT/JP2003/008857 



19 

fc^Lfcfctfnf&So 0m*5V^, ittHSflHS-tf^ la, 41 b«Ra, 

mmB-%-t°>>4 ia, 4i bo^&rapisrs 2 1 u nmmw^isA i a , 



Z.(Dm^(O^^LA^\f—^^\^ T5£ (2) T^-&5„ J&*3 % 5£ (1) RTfi 
5£ (2) te, /M5«*©-^>r^naj[lBlllo*aii:-t©*:ffl (&1JK) ©116 
(^m^t±iM±l 9 90^8^200) OfS(ftfc3£<5< t>©t?fcSo £ 
lOH! (b) «^ji^jf^-fc ,, ^4 1 a N 41b©^iRal:0. 15mm, 
10 ^'MPIS 2 & 0. 6mm^?)0. 9mm (0. 6mm, 0. 7mm, 0. 8m 
m, 0. 9mm)iU WMfc (#9*) <D)1(M^M £ s=4. 1, JtaSflfc^ jt* s=l 

^^ifi, jfcjgjfcflHg-fcri^ 1 a % 4 1b©^Ra^0. 15mmO^ 
(fii^MRSS 2*50. 7mm^b0. 9mmfliboi'IC» (^f^^) 6 
15 10©»o. 6 5mm^l. Imm©iit11?)0^tt>, ^t^f^f— 



20 <&U Rb>Ra £S 2 > 2 R a ©^"CffillfrfkUfe. 

a, 4 i bFpi©®#^ia^tt^yt°^^^7^»>^<^5o b 

fc^oT, i^Jl^{f#b°>'4 1 a, 4 1 b ^7^B4*@^XS^*5tt^ tT^O 
25 fpf^t, $ffi^7^ - K7;l/-^#5 i t 5 D mmftG 1 0 



4 lb©^I^RbOii^ (#9*) 6 10 (^5|S(D^m7 7 fctfgifi 



377 kJ S 2> (R b ) 



K V 8 s l^ R a (Rb) 



2 -(s 2 ) 2 
Ms 2 ) 2 



(2) 



WO 2004/008593 



PCT/JP2003/008857 



20 

) fc^ttit § 7 ^ - K^/w©ffl^iffi t ^ n ^ hV y7 p ^»jHKS4R4 6S: 
5 offiU) |Ji^fflt57^- K*/w- ©tftfjfl8£^>f b y y^g£»*M&2fcK4 

ilOi (c) ^ja^{B-§-t 0 >-4 1 a, 41b©^tRaS:0. 0 5mm^ 
10 bO. 2 5mm (0. 0 5mm, 0. 1 mm, 0. 15mm, 0, 2 0mm, 0. 
2 5 mm) , fcf XD+foWm S 2 & 0 . 8 mmi UfcB^^-f Jf^X* 

15 tuxl!i:lll^^^fes 0 

**5, £?£L<te, ^Jl^jf-§-t: 0 >'4 1 a, 4 1b^WS2lrO. 7~ 
0. 9mm, iS^6 10©^Rb^0. 6 5~1. Immit5©^< % 
MM^t^^ 4 1 a, 4 1b©^0. 0 5mm^0. 5mm^i~ 

20 ^mM<D^m 1 }-*3V nTW\ L DHE1&IIIS& 10 0 <DMW) h 9 IS&X ^10 3, 

^^■C^Hj^S&-C^UTLD4 O«r0»)-r5«fc5(-b-C*5 9> ^1 0 
Miii-Sf^t, ^R^Ofl«#:7 7(C-*fOi«Jl^f^t 0 >'4 la, 4 1b 

m^-Vl/A la, 4 1 b(3l*5(t-5^-r^l O^LDlSliJlIIEgl 0 OllK^ttl £ 



WO 2004/008593 



PCT/JP2003/008857 



21 

t°>-4 2a, 4 2b^Mfft°y4 1a 1 4 1 b fc^i" § «t 5 ^iHS^T 

ra&ini^^tis-rso-e, mmmm^Wi-rztcfr, ^lt^b^^w® 

10 ^%fe§ 0 

V Kfc°>-4 2a, 42b £r@BL-C> C10§|3^(D-r ^>'^^5fe{c:J;b'<{g< 

15 tn^ims. 

H»f^fcV4 1 a, 4 1 b^Ml«9rae^tbS«im#:7 7 £ LT, #7* 
<H£J3L-CV^<£>-e\ ^fAl 0 ©l*Hl]g|5# (Wlff^4 1a, 4 1b^ 

nn>W7 7xmizftx\t^-7j-Y*;v--Wxr, siT^^mmmi&bh^?) 
xa, 4^K°—^^x&T&virgz>mfa&frz>o z.<DK°^&mmmi&<D4>t° 

%:Z.X\ 2^(Dmm^^'>4 1 a, 4 1bft ilft:7 7©»CT'5 t> 
gpj^C W ^ n X h y y ymWM&Wfc 4 6 (D^Wiit ^-B. 5 2a, 52b {Cfjl 9 
25 j^tbS <£ 5 LD4 0{il^^J±SS^M<-T5i: -^-r^n^ h y 5/^ 

^ttj^s&s^fs 4 6 ox \> v y ymmm^m 52a, 52b©^, sjh^i 

y41a, 4 1 b fc^c£;ft3> 7TA10»^52d (|g6|Ij#fig) <£> 



WO 2004/008593 



PCT/JP2003/008857 



22 

tr^4ia, 4 1 b©IBWJ:9t>^i£<R5^3*** ttsifcH)*#<tS:^-r3- 

Rj£UCl^5o «jtri. i«Jl^f^-t: 0 >'4 1 a, 4 lb(D7^K^W 
5 6 0 Q, ^ h y 5/^Uj^^5 2a, 52b (d*5ftSF^PS^)J£V^ 5 2 d <©§|5^ 
#1 5 0 0* * h U y ZfmWiiB-WB 5 2a, 52b |Jl*3»t«IS»»KaKR4 7 
SV^PiO^V^^i 0 0Q £ ft «£ 5 bTV > So 

15 * }> V y7mtofc-&BBL5 2a, 52b <7>&*f»fc:ri, -f yt'-^y^ 

54bia^ ^t°— Sr-WC* h V y^HKlflr*» 56a, 56bi© 

4a, 54biai h*7^sm\vi>'mmm®<DVT??>'X!$.&b, \?i/$?n 

&*&^&4 ft*3> /h^^g^v^^^ Ml 1 Eli- 

25 Tjrf-J; 5 fc* ^®Jj^S& 5 2a, 52b (D^m\^^^ £ 5 LTk ±V\ 

o 1 1 -h— <£> 4 o<o£« ^ n * h ]) y ^fiAMllSltK 4 6 , 

4 7£, LDlfy^t!)74 8i, /^T^HU6&ffl^4 9) fc % PD^f 



WO 2004/008593 



PCT/JP2003/008857 



23 

3f-Y>v?y$r— V>\ \Z.^X\% S ^MMt^^4 1 a, 41biLD40i 

sgi iiiW^©i^<z)i(D^ i i±«K7!> h&^-rk^-r* 

fc£ 0 ^Ti^ 1 0©W:(t ^ji^f-^t°>'4 1 a, 4 1 b^a@Hg$^ 
Mmmt^^4 1 a, 4 1b^tPi5l-^7yKtV4 2a, 4 2btfSIE« 
£*l3 0 WllfkV4 1a, 4 1b, *5j;^7>'Kt>4 2a, 4 

10 2 b2r#S&><fc5l-, ^T7»V4 4a, 4 4 b #HjI@Effi£;fr-Cl^o il 
Ml KDtp&m^ ii5Ji^m#t 0 ^4 1 a, 4 1bbLD4 0m*&WiirZ>mM} 
H5§S^9 Oah LD4 0^Itf«9 0bi, S^^3 la, 3 1b 
%m$.-fZ>&U9 0 e ktimW&tl>Z>o &t£s ^11 10LD4 0<D[Sgl|l|{C, V 

i//-f K^i-^^T^iui^^g o c, 90 d^iBtt^tu ^r^ll9 

15 0 c, 9 0 d.\Z.WLrtb%ltz.V l/^-f K«> ^x^ft^T;*|&mfc: 0 >'4 4 a, 4 

4 b^t7^^KT*^$;ixT^5„ 

©t\ ^^PD5 0 ftV4 la, 41b <D_hTK:iag-r5jfr^ 

fc«9s ^^^@B«^Bi|-efe5o ^tb^^9 0a^, LD4 0 

20 &*§:*6l-5&l£ 9 0b, ^J:«^S*rC 31a, 31b *%MfrZ>W®L 9 0 e b 

bW$tr2>y'(^#^} :r 3 5 a, 3 5 b^^y^^>-^^/h^<-r^>fcfe^^ % 

^£2#§"JL&<T^tt&V^-e % =^hi^^^5 0 ^<£>WT# 
25 hO#-gi2, i^$tff-*§-t: 0 V4 1 a, 4 1 b Srit-lhH^-rSfc^^BJ^*^ 
7 72SLD4 0<A^£W4g-f-'5tf>-e, LD4 0^b^=^3feM^i 
#7 7^bT^^^°y^^lO«^ii[^ffllt^n5-^^«9, LD4 



WO 2004/008593 



PCT/JP2003/008857 



24 

^©ip^tM^ «^bk-*5v>-c(^ msm-mmttzfcTrrr 

9 tX\ LDfflfy/^t y T4 8&^trJ;5^LDffl^$'-7 B =*--YyT4 8 

h U $/7°^t!)$lEt&feK4 6 , 4 7 CD*§-* h y V7MW}in%-Wi 5 2a, 52b, 5 
6a, 56b -tt<D^>y?*lsX&&%^tfWm'<*--^62a, 62b 

i: s ld4 o t^mv^m^mn^x^^o 

4 8/^kf--f K^iWd£fi^Bai£ ^5©^ ^Jl^f-^t°>4 la, 41b 
ft*5 % LD4 0^itt5S«fc, Wfl^y4 1a, 4 1 b *5«fct*LD 

nwtoAv^br/^^afetR (a in) tz¥<Dmmtn*fc^m%xm.m\^t£<x 

8Rfc tt©LD4 0 ^it-SLDffifs/^t y T4 8 ftfKAS»^#$t 



WO 2004/008593 



PCT/JP2003/008857 



25 

m^(o^mtr/^^mm (a in) ^^(D^y^y^wmn^m-r^^ 

^^n^fy 5/^»J^SgS«4 %mfat Vtc<DX\ Mifctf>frV v-feT7 ^ 

10 3£L-C, A 1 0 i: h !) y^»MSt4 6 >>#(t, 

15 ^-rr^tllS&^^4 9{^«, /^r^^4 4a, 4 4b(« 

^tlS^&yW^ K3 3 a^<tt>**«Jt^3 4 a <DM?UIhIB&£ , 
y^K3 3 b *5 ^U^fcigl&lhjgfct 3 4b (DM^JHI^^ |*]--^-h KHafibT, 

20 £fc, /^T^[l]^^4 9±«yy/^ K3 3 a, 3 3bij:, SV^O 

5ri^<^5^HI^ ggT&y 1//^ K3 3 a, 3 3 b©Ba«&aS:LD 4 

25 0^{C % PD5 0OBBWCoVNTUiWi"S„ PD 5 O^ltSPDffif 7^ 
^U74 5}1 LD4 0<DM%.ttU-tZ><nX*\-±t?:<, 1f3fettte*tb_hT 



WO 2004/008593 



PCT/JP2003/008857 



26 

9, 7TA10iC|EtWT«t'y4 4a, 4 4 b, *=.*{f#tr^4 3 
D 4 0 &#jfcf S^fMEiK 9 9 £ J£44Ji 93i MtWl^r~*ft<a 

alPfti^^ai^^^^CTftXEi-*. fl3HB, ld4 o<z>#5£&^iElli&lft^:: 
:^-r*><E>-cfc£o 

^s«9 9i:, &%&m&te'timm9 3 Km%±Wk car =» h & 

JfebfdM 1 1 Od»fe©^K5**te^*fc»©*«ft9 4 ^ ^tti!9 3 

?£ttJl9 3 fit, *Nlft^9 9 fca^|^ffil^#ofeffi:fll^gaK$^T^3»3, 

?>JS«3t 9 4^ LT H^ffilt * tlSfifc© f-lfft £ ^i-S <Z>T\ P D 5 0 & 
9 fill) X'fe, JilB^miS y y^a^S^U-Cl^S. Ltc&vXs Z.<D£5t£ 

&i 4Hfc*rJ:5»c, g.<D&mmm omm*s&K9 9ts*m) -crau 



WO 2004/008593 



PCT/JP2003/008857 



27 

UfctfSoT, PD 5 O&ytm^tt UCaNM*a&R9 9 ^^^fa^Jt^ofc 

5 Ki:i8tt5LD4 0£PD5 0£©E1EM#t:^ia"T?*>5o II 1 5 HH^i" J: 5 
fc % PD5 0I1 LD4 0©±fl!l^ tftfctJfcttl^UT^tfrSSi: W 

5 0 ^CO^fi, PD5 0(t LD4 0 U^Ufcfr^ftfcfcTfrfcfMfc 

10 gBIB&Jh/rv^o ft*5 s PDfflfy^t y 7 4 5©TEfl ^II l©±ffi^ 

fl«#:7 7fl)J?^fAl 0^7«bfc?L7 4©i^t^t > ^7 
A l o (D*s«J; V) $>M< IfcJtU Wa^^fRHt&fcttu 116 m^^i~<t 5 fc^ 
*^-Al 0^ttLD-(l!l^lBPgP^-rt)^l^J^bfc7L9 5^^$tl6<t5(- 

7t^jfe^ffii^v>x^ mi 6SK: i MH-<fc5^ pd5 o^iae-rsfc^ 

©PDfflf5/^t!J74 5 <£>— UZWIMfc 7 7 l£Jt&5 <£ 0 WiEB LTV^So 
3b\ ||0^7^|&Slfy4 4a ) 4 4 b, ^*f& #t°^4 3 4rit.lt® J^TS 



WO 2004/008593 



PCT/JP2003/008857 



28 

tc#><Dffim&7 9 a, 79b, 78^ IWKK: LT, 7^ 1 0 

5 &*3, ±|B^Ste^H8 1 >Ts W^o^h^f zf^M&Wfc 4 6, 4 
7(D^f)}-f 1 7^|{^i-«t Sitttjl^fy K=*^W-|SMtli&4 6b^ 

10 *j&£*iTV^ 0 

mmmmix^ nm®.m-WK°i/4 1 a, 4ib<z*«n;i^7>'Kfc o 

^ 4 2 a , 4 2b &iai£-rS <fc 5 Lfc#\ 118 HH^i" £ 5 fc, ^9 >- Kt:° 
V4 2 a, 4 2b SrWbfc^afc^tBt^rfiStfJfe*. 

mfeo^tB 2 . 

m (a) ~ (c) ji5Ji^f-i-t 0 ^4 1 a, 4 1 b *m±irz>fz.#><Dmmfc 7 

0190 (a) t^7 7«tUT, 2 7 0° /3 6 0° »2o 

20 <£>fc°^4 1 a (l£fcte4 1 b) ^5)il*7 7^ -f ^ Ktt**fc 

UWfAl 0*Wmil{-oV^T*i-rS^> HM^©^«> 27 0° 
/3 6 0° tfS^Sg$£r Kfc<9, a0<0|f&#tt£l!Btr J; 5 fc*< — ^Ife. 

©^lT?«V^fc*n»R©lMlfle«>»*, 18 0° /3 60° mtCk 



WO 2004/008593 



PCT/JP2003/008857 



29 

mi 90 (b) T?«c % ftm^7 7^UT, 2o©P3SriaaR«j^5SteUfc^S: 
5 bT*5 19 , f 19i (c) ffiRTIiaKSrSfcflibTV^o 

MM(DteM 3 . 

^4 1 a, 4 1 b^rAl 0<^«OT^fB^SBSUT*3«? x =i/<— 
KMI^fs-^t°V4 la, 4 1 b^H^3/^~/V^f7^^feJ^5SR?^^^« 

15 fU^l 0 a SrEHU £ ^^^^iU}c:^^OJt^f^^ s ^< ="7bo^ 

/&S-t?#3o »1 WSWJl 0 a i*2^SlWl 0 b ttt, nfrtttf-CSte* 
20 'gfatOWfoA. 

25 -efc^o 

I21@ (a) ^^-r«t o te, lJJi^rAi 0(31, m&m<n&^c 

u if ( fc — h^V 7") 8 1 fc&<£>SIM#A?L 8 2 &Mj$-tZ> 0 



WO 2004/008593 



PCT/JP2003/008857 



30 

mum ah s 2 com*, mm si <d&x r> < -rz> a imm a?l s 2 <ojm 

$ 0 JBEAftS 2 «Mt8 1 2rll^T?t 5$6HT?T# 5«»tM<i-S. 

-ftf*, 1 1 ^<Z)»§5#m^i-ctS2ico^?rl^ih-r5^-t?fc 

^8 2aH LD4 0fcWLDffifs'^-lrPT4 8 ©ItTfcEtfUfc^ 

ft*5, «§tf#8 1#?L8 2©jS«fPtJlS5*"eo|B3tt % $l**8 l^$t#A?L8 2 

JtMt 8 lis, i»*t#A?L8 2©rt«ffi*T?¥H*fcJ:oT»#£ 

&fe s 02 10 (a) &K#[R]5&>bji,fcf&2 10 (b) £^±5^ ^W8 

KD{«f«^^fttf btb^o iw^^fttf ibtitcmus i<Dwm&, ^(om 

2 0 0 0\zWttfbtiftteC'fckffi&&i?i%>o -tiiao 
T> 0W8 2 0 0 0(cl@^£tL5o $tf#8 1 

LD4 0-C^tfc^ LDfflfs'^yr48^11 lSr^bT, 
2 0 0 Ofc-l&btK his>? 2 0 0 O^ttbtbfc^^ 



WO 2004/008593 



PCT/JP2003/008857 



31 

LD40, K7^^IC h^i/^-f ytf- ^V*T:/:/&<W$»>k3§££ 

mm<D^m 5 . 

^ jfcja«flr#tr^4 1 a , 41b «ri*t*J: 5 tew^MWiciB't-s % ^ 

10 7 V Kfttftfc Lt©^rA 1 0 tfl5JlStft -^t°>'4 la, 41b ^ifcfe-rs «fc 5 
^IU$P 1 0 c ^.(D^tbgBl 0 cizX-oXf?^ Kt°y4 2 a, 4 2b 

bfflm<Dmm&&fcis*tz£?Ki,x^z>o ^tbg&iocte, ni»tv4 

la, 41b 33£X$mmU 10c {c: ioT^lFPS^ 101 £_LTT^tH£gi-fa 
20 LD4 0lr^IMSi, 3fe^04H!^L^LDilEi!jtl]S&l 0 0£tfS[H 

c ^ y ^_^ { ^^^^^^ 0 ^^^5,^-.^2 o o^^sj^M-r 

I23i (a) ^i"J:9^> C 0 OlC^^Tt^ 

LD|KUjIh]S&1 0 0OA^y77 1 0 2\at, iifft&LfcJ; 5M> IEti*5£TJ*ig[ 
25 *BO^!Mf-^A;ft£*b5o ^-"^ roHttfll^Sr^^^y^— 5^2 0 
0(7>LDW»llHlKl 0 OKAt)-t-Z>ti£>fc s *R?^R*WW*fls:7 7 fttt 
#7 7(C#j-A^^S— *fOiftjl^fi-^-t°^4 la, 41bi, ilJI^^V4 



WO 2004/008593 



PCT/JP2003/008857 



32 

la, 4 1 b (DftW\zMWl£tlZ>— ^^7^K^4 2 a, 4 2 b £ St^TI"* 

ifcJSStfrS-tf^ 1 a, 4 1 b ©— fl&tt, t&IBfciaHa^ m&xhV >yz7M&2 
0 1^^£H> r^S)^ y^S§2 0 l<£r?>bTLDlMl]S&l 00© 
5 AA^y7 7 1 0 2lC^7t$tt6 0 

fg2 3|g| ( a ) ^-t"J;5^, WflfkV4 1a, 4 1b», 

io ^m^L Di^KitH]^ ioo ©$ijwf ^ztem-tzm t^v ( y - k) 1001 

5 £JBv>"C 1 i>J:v\, £<£>»&\ M^l 0 0 lte¥&^#t£& 

H2 3H1 (b) £ 5(-> ^f*ffl^?/^^2 o ooiJitl 

15 muzm-t. z<DM&iLftfcnAvfcF)ffimw:<Dm-firK o i/i 002^ 

^<0#W^*#£ft5»*#l 0 0 3Sr^U-C3te¥*frffl^y^r- v?2 0 0tf>MI 
OOlbSrfflV^fc^ I23i (a) ^ifc^TJ; 19 ©fifitetdKat-TS £ £ <7> 

1ft&£r, «#!ftl&@l}te£W*S (EAI», Electro-absorption Modulator) tf* 

^JLt&PJLfcJ;5K:. £©3&3Hfc:.fcmf, TLSr^-TS^T^^ ^rA» 



WO 2004/008593 



PCT/JP2003/008857 



33 

fret zkt-b^ mmm^^m^mx 1 o g b P s sx-tcommwim^m 

5 



WO 2004/008593 



PCT/JP2003/008857 



34 

m # <d m m 

15 ttb, 

r t *mkbirz&&<owmm 1 ^^iEm©^^^^ 0 ^^-^o 



WO 2004/008593 



PCT/JP2003/008857 



35 

20 1 1. itmmii&ftu z<Di%M&imd,xTMz.mfe£iriz>z.kfc&v) , 



WO 2004/008593 



PCT/JP2003/008857 



36 



WO 2004/008593 



PCT/JP2003/008857 



2/16 




WO 2004/008593 PCT/JP2003/008857 



8/16 



mom 



ra=0.15 ra=0.20 



ra=0.1 



ra=0.25 



E 
E 

* 

•OS 
I 

o 

AJ 
*\ 

5 



50 
45 
40 
35 
30 
25 
20 
15 
10 
5 
0 











f 




y 














# 


















# 

# 




















♦ 


















/ ♦ 




















/ * 




































» / / 


















1 


IT 


















1 





















0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.61.8 2 



(b) Mlft^'f ~ K*^-0#tt-f >fcf-*>* 

S2=0.6,Ra=0.15 



£ 
E 

* 

I 

#1 



100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 











































































































\ 
















r 











































































S2=0.7,Ra=0.15 
S2=0.8,Ra=0.15 

S2=0.9,Ra=0.15 



0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.61.8 2 
f7X#Srb(mm) 



(c) mm?*- K^^-©4*tt< >tf-2*>* 



E 

.E 

♦ 

•OS 
I 

o 



150 
135 
120 
105 
90 
75 
60 
45 
30 
15 
0 























































































/ 

























































• Ra=0.05,S2=0.8 

Ra=0.1,S2=0.8 

• Ra=0.15,S2=0.8 
Ra=0.2,S2=0.8 
Ra=0.25,S2=0.8 



0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 



WO 2004/008593 



PCT/JP2003/008857 



9/16 





WO 2004/008593 PCT/JP2003/008857 



10/16 



50 




-60 -40 -20 0 20 40 60 

aj£(deg) 

► *mW&tiLM 



WO 2004/008593 



PCT/JP2003/008857 



11/16 




45 



WO 2004/008593 



PCT/JP2003/008857 



12/16 



17IH 



41b 



42a 41a 7 42b 



.~10 



46b 



»1 



41a 



'w 



41b 



.-10 



TJU 



WO 2004/008593 



PCT/JP2003/008857 



13/16 




41a 41b 



WO 2004/008593 



14/16 



PCT/JP2003/008857 




WO 2004/008593 



PCT/JP2003/008857 



15/16 




10 



41b 



10c 



101 



L4- 



41a 



41b 




V/MWA 



77 



10c 



101 



71a 



D 

71b 



WO 2004/008593 



16/16 



PCT/JP2003/008857 





J^ffiJSS# PCT/JP03/088 57 



a. &m<Dm-tz&mv&m (rnmm&m ( i p c) ) 

Int. Cl 7 H01S5/022> G02B6/42 



w**ffofc**iwm (RiBttffasi (ipc) ) 

Int. Cl 7 H01S 5/0 2 2, G02B6/42 



B*B#lffl$rfg4tfg 1 922-1 9 9 6f 

B*H4*B12?fl3fr&45:$ll 1971-200 

B#ISg®0S/B£r3g2:#l 1994-2003¥ 

S*H*fflff|g^^ 1996-200 3¥ 



c. 



])— * 



US 5519720 A (H^®$*fc5£^fc) 1 9 9 6. 0 5. 
2 1, £X ^Hl & JP 6-314857 A &DE 4 
407298 A & FR 2702313 A 

JP 11-233876 A (ft^It^ft) 19 9 
9. 0 8. 2 7, :£X ^El (77^y^t) 

JP 2000-19473 A (W«$CX|igtfci*£?*fc) 2 0 0 
0. 0 1. 2 1, &m 



1-12 



1-12 



1-12 



0 Cffl5©jgg#K:t>iCm^?iJ3p$ttTV>S 0 



roj PltiSK/T, MTF^mR-rzM 



<nmm?>tc.!sbiz.B\m-r?>h<?> 



0 6. 10. 0 3 



msm&m&v&TikB £1, J0. 03 



B2MS#?FJt (ISA/JP) 
fltff #-S^ 100-8915 



2K 



8 8 2 6 



•*§• 03-3581-1101 3 2 5 3 



iS;PCT/ISA/2 10 (12^-i?) (1 9 9 8*7^) 



m&m&m& HIRtiUWf-S- PCT/JP03/08857 








mm-tz 


A 


J P 2000-164970 A CsC-fe7tfc5£#tfc) 2 0 0 0. 
0 6. 16, £X (77^!J-*U ! 


1-12 



^SCPCT/I SA/2 1 0 (1 998^7^) 



